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[msm 1 ] 

OFDM (Orthogonal Freguency Division Multiplex) '^x^<DMit >- ^ i^lz iiX^X 

m^m 1 mm<^mm^^mm. 
im^m 3 ] 

im^m 4 ] 

OFDM— TDD (Orthogonal Freguency Division Multiplex - Time Division Dupl 
ex) ^ 5^ CO ii ft >- 7x ^ A ic T . i\k<^MitM^<^^Blz ^ -o X ^itfw} t <^Mit^^f 1 M 

m^^mux'^ ^ X . 

BUiefflfl^- 1.*) mit<^ 9 5> ricfcv^TS<t3?aiI^tf 7 . 

im^m 5 ] 

Su IQ il ft >- ^ ti . OFDM— FDD (Orthogonal Frequency Division Multiplex 
- Frequency Division Duplex) ^x^<^Mi$>-^-^'^^X^'0. 

mmi^^^tirz^- 9^±.*) \^mmm)^w:iz ^ 'yxmmm<^mmt^^izmm-t^. 
mmn i mm<^mmm^mm, 

[if ^Jl 6 ] 

OFDM— FDD (Orthogonal Frequency Division Multiplex - Frequency Division 
Duplex) ^jt<7>iifi>' 7. ^ AIcId v^T . i\^<^Mit>^^<^^Biz ^ ^ X ^tt^ t coMit'^ 

n 1 min^^'mM.x 3h X . 
±.*) \^mmm)]k^iz ^ 'yx^mmm^n^^m^<m^mmL . 

[mmn 7 1 

OF D M;'? 5t<^iifi >■ 7- ic T . mttm t m<^Mit>^^ i: a -ft 45 ffi ^ tf 7 a 

mi^^iz:y\^xi$.m^ n^mit^B^^d'Ax^-^x . 

h . 

uu^ritzmifr- 9 ^mmmmm^<7> ^ - 9 t Miv^ic^iij^si-s^sx^ >y -f t . 
m)jk^^w\^m^ iifz^- 9 -^mmmmm^^^- 9 <7)mm 9 ^ 5> ^izisx^xmrn-t 

^ ft X -7 y t . 

m 1 c^mmt^^it. 

m2<Dmmti^^i}-hmmMmmtcDmm^^m^m^^tirzm^. zco^m^f^- 9 



Mit-f^ tniz. ^m^n o /c Huie^ 2 <f>mi$^^izM^ l . 

ii ft X -7^ A o 
[If ^JI 9 ] 

OF DM:^j^<?>ia'fi^X-^AlciDV^T. micOia-f=^gi:m2c7>ia'ft^^i:(?^iiftc7)tt3 



imn^^^^] mm^^'^M-io ^umm^m:^m 

[ 0 0 0 1 ] 

*^BHfi. OFDM (Orthogonal Frequency Division Multiplex) :^^%jffflL/i:V 
[ 0 0 0 2 1 

% J: ^ m m'llklz -f ^ z t \z ^ *) Mir^M u - N ^^mi"^ 3 i: tc^^M ^ tiT ^ „ 

[ 0 0 0 3 ] 

^^u-t ^ z tit. Anmm<^m^^itmzis\^x\t. ^^^j:mmnm^i3^mhn^rzdb. 

. ^ - h 'I z tizmitm^^M.-t ^ t\-^i z titi^M^mx3h^. ^^x. Anmm. 
^iS;^^tti^\z^\^x It. mitm^^^^m^-t z t^^ < . mmm tmm^^t<7)mm^'^m 

t-f ^ Z t i}'m t tL -2) „ 
[ 0 0 0 4 ] 

ZCOfMM'^M'tk-f ?> — ^<^:bfRt LX . V ^ v-K >y 7°^ A C^fzlt. ^ Jl ^ V -7° 
^vhr>-^) t^ltti^ttmio^^U-t ^ . iff fP^ili 1 #M) o Z <?> v ^ .t^ -v 

7°^ Alcfc v^Tli. §a'ftiQ**«]iim45f«fiHl^^ LTfc . fl!L <?>ia ft * i: SttM 

i: ii ft II ^ -7 o jcoT. mmm^v (-^'19}-) iziim-t ^rzdbizmitm t^mmm 

mm^n ^ z t i)^'XB ^i\^^mmm^iz%i Lx ^m^'^^'t ^ . ^lx. ^m^'^m^n 
fzMit^^ (liiT . ^mm z t ij^^^) It. mitm t^iBim'&MAL-t ^ z t\z ^ *) 

tmit-^-t ^ z t t^xB So 

[iff fP^i^ 1 ] iff ^¥ 1 1 - 2 8 9 3 4 9 

[ 0 0 0 5 ] 

L ib- L . 'ift^<^ >i ^ V -7' >- ^ uiz is \^X it . fzt (fpmf^) t^M it 

^ffoTv^^< t^. m9\'\z\^^ikm (^mi^nm) <^mm<^rzdbiz^m<^\^^t^i$.m^ 

PJi^ i: <?>tt'^N-E<7>:x 'j 1-) icfiM LTv^ Siiff H^^lc S iift)^5^<7> tf^^ 

[ 0 0 0 6 ] 

J; o T . % <^ g fl^ ti , -7 ;U ^ vtx >V 7" 7s ^ A IC T . ft!l ^ <^ ol ft <^ 4^ *l ^ ^ ^ L 

[ H S * « V* -t s i6 <?> ^ S ] 
[ 0 0 0 7 ] 

^^Wi<r)mit^^'^W-\t. O F DM:^jt<7>iift ^ Alcfcv^T . S ±l!l i: fill <7) ii f f 

iift^- ^^ff ?¥i-sf*i¥¥^Si: . '^n^fitzMit^- 9 ~kuy^<^^- 9 tw^w.'hn]^ 



[ 0 0 0 8 ] 

[ 0 0 0 9 ] 

[0010] 
[0011] 

(mm^rm 1 ) 

^m^^ tifzm^x^ . niz z<7)tpm^ni ^xit^j: < . ^m^kni m^^km^-t ^ z t 
xs^^. 

[0012] 

M#e5lcii. if^m<^%M<^r^mi \zi^^^mmt. OFDM-TDD (orthogonal F 
reQuency Division Multiplex - Time Division Duplex) >■ '^'t -Wk^Wi L tz'? "^f- v 

-t ^ fl!l<7) If _hie<7> Silillf ii <7> c|3 II ^ ^ j|t ^ ti Jt ^ ic. ff^sjlc 

<7> H i: S ±l!lli i: <7> FI6 <7> ii ft *t ^ 01^ T ilo § Jt ^ ^ iff ic f Ji 4^ li J i: of ^\ IS 31- <7> 

^rnhx^nxmrn-^n^ o 

[0013] 

0 1 a . -b ^^ A 1 <r)m9V\z itiWt i^m^mm) US2 h ^it^B S 1 i: 

<Dh^ ^m^mitk . \H<^wmm} i^mmi) ms i i^^^m-t ^m^. -tt^ty^. ± 

[0014] 

\t. mmmus2t-hmitmiBs i-^co'Mifr- 9~k^m-t^o M.wm\z\t. ^mmus 
2 h-^m^^titzmit^- 9 s 2k. ^m^mit^- 9 s 1 t^ib^ixmmmB s i ic]^ 

[0015] 

m 2 A^c li. #i^/f MS 1 h^wnnmus 2 <^^- 9 •f^^m^k^if^ 9 ^ ^^mm-t 

^rzdb(r>mx$^^ o 
[0016] 

0 2 A ti. mmmB s 1 1 3$f]mMs 1 tcrym^^i. ^ fflfi/r ^ iafi<?^ 9 ^ ^ > ^\ -t 

v^T. Tf^i] § <^^E|1 6^~T ^ lift . ±.\^B <^^Wt)^^ h") mitk^LXK^ ^ o ^fz. 0 2 B a 

. m9\^^w$f]mMs 2 '^mmm^ i^mmus 1 (^^mm^) . 020 a. ct^-mi^Msi 

[0017] 

HI 2 B iz^-t ck 7 ic. ^i^MMS 2 . ^ift^ BSlco-t^U7>'X-T^A (TDD>'Xt^ 



i^) <7)T ^ iift^ ^ ^ 5 > r t 1 ic^D v^T . »±l!i;^B S 1 -^<D^- 9 S 2 ^^$1]mMS 1 

ic^ff-t^o 'i-fc. CCTtt. #t^;SMS 2 ;b^T D D >- ^-7^ A i: [s]S(J;b^- 1 tlTv^ § Jt^^ 
#J IC i: o T SiBH L T ^ i)* . L ^ [S] SB 3b* i: tl T ^ li » 
[0018] 

13 2 C ic -t J; 7 (c. S ^ - 5^ S 1 ^ 3^ ft -t ^ ^ ^ 5 > ^^'^ t 4 ic § t T f¥ *> . c <7> 
5^ 5 > ric 4' o /iBf >y 7 7- ic f^^^F ^ tlT v-^ ^ - ^ S 2 ^ e l^<^ - ^ S 1 ^ 

[0019] 

^fcs zcotB. wmmus lit. OF DMm)^^<^^X'mm ^ tix\^^^\^^ ^ ') 

Mff 5^ t /cliffeijffl] ^ ^ ^'-^ ^^ fi-^*^- V -V > r $ tiT =5: v-^ ^ ') t ^ 

[ 0 0 2 0 ] 

13 3 a . II if M S 1 M -ft 7' ^ ^ 'J T m v51<?> — #IJ ^ ^ HI T ^ o 
[ 0 0 2 1 ] 

z</)mxii. ^'L^m'ijk^ i 1 f 1 2 <7>^ 7-'^ ^ 'J -Ti]^. wmmus i <7>]^fi-T^~- 57 

^ V ^ :y r ^ fix ^ ^ -f ^ ^ ') T (MSim^^^^'J-r) X $^ *) . ^^'OMIv^^f 1 7 
<30 -^^ ^ ^ "j T . ftij P ^ ^ i)* ^ >v t^' > r ^ ti T ^ -/ ^ ^ T T -5 o J; o T . 

[ 0 0 2 2 ] 

^ zx . 3§1]mMS 1 It . ^ B ^ ^ '> 'T t}-^tf l±-t ^ X . z(^^B-^y'^^')'r^ 

^m^mm'^. animus 2 ^mttmB s i tcrymit^^m-t ^ . mi^m\zit. wsnmu 
silt. ^ ^ ') -r\z. wnnmus 2 t}-hmttmB s 1 -^mit^mcD^- 9 

^-7 >v ri-s, zcT. wmmus 2 comit^ -^^ ^ ') -rcom'i^^t^wmmMs 1 CO 
^t-^t-/^^ T CO m'^^iz ^< - ^ nx ^ (#*ti^) it^icij. mmmus 1 1±. 

^ ^ t <7^Mlvl^iC<?) +^ 7'^ ^ T^ic^i^MM S 2 co -r^- 5^ ^ -7 >v tf> ri- s o 
[ 0 0 2 3 ] 

^ L T . I^t^/^M S 1 a . I^t/J/^M S 2 (7) 9 V y i^Lfz^ ^ ') T t ^ m 
CO — 9 t)^ -7 V y ^ ^ ilX ^ -^f ^ ^ ^ ') I' t ^ #S LX ^ 'I ^ V T fb L ^ ic. 

3^-7;!,^^^ -i T ft ^mitm B s 1 M ft -5 o 

[ 0 0 2 4 ] 

'Ste. #ftj^MS 2<?>M<tt^-/^^ -r<?)Mlfe^ib»#i^^MS 1 co^B ^ ^ t co 

4 a. m9\^<^3$f}f^i (^mmmf^i) ms 2 ^mm^ ^ '> t t ^mfwius 1 <^^s -^t 7^ 

-So C ZT'. 13 4 A;b^-#|^lf (^mi^mm) MS 2<^Mft-^7'^^ 'j T . [3 4 Bij^'t^tiM 
MS lcO^#-<t-/^^ VTT-^fc'&o 
[ 0 0 2 5 ] 

z^m^Mxit. m9\^(^w$f]mMs 2 ^ T^tp'tj-m'iik^^mmit i is 

f 6Tib^o z(D ^ ^ iz. Bm-f ^ mcomit^ y"^ ') t <r) m'^k^t^^ ^ mm <^ 
zT'. i}-ij-^m^. ^mmusnt. ^m^mm^ -^^ ^ -rcom'^ik^citmn (mm) l 
^i\z. ^m'r-9comm^-^^^')'r<^m'j^^'km'j^^iy7h't^. m4comxit. + 



■7^ A ic T ^ . M X ^ ^ - >; > r jb*^^ ®i < „ 
[ 0 0 2 6 ] 

±ie^iafi45ffi^vS^S'5 3 i: ic J; §^micov^T^B^-t^o HI 5 . #®JM 
[ 0 0 2 7 ] 

^ '-I T ^ /jn L T a M -ft 7^ ^ ^ -F IS i?* 1 ^ ii ^ i: LTJoS ^^itL 

[ 0 0 2 8 ] 

^ - ^ ^ ^ < ^X^^B-^y'^^ 'j -F IC V -y f > r L . @ <J0 M -ft ^ ^ 'i T <7) m ^ 

ff 7 3 i: ic J: -S^W^IS i: ^ i^Stt'&v^ C i: ij^ , 
[ 0 0 2 9 ] 

0 6 . m9\^^w$i]m (^mmnm) m s 2 ^ atiii;^ bs 1 t <^m<^r i^m^mm^ 

. -b^b ^</)^f^;i MS 1 ^j*45f«-t-5.it^. -f^^b**. T ^ 4^*K<?5it^^mH;?-t 

-^. <)6 (7) HI T ^ -2) o 
[ 0 0 3 0 ] 

mmmusiit. e^^sttMB s 1 tcwt^- 5^ ^ 5 > r^^fe^'^ib 
1 i}-hmm^ ntzmm^- 9 s 6^. ^m<^Mm^ - 9 s b tmc 9 -i ^ > rx^mmu 

[ 0 0 3 1 ] 

m 7 a. ^t^MMs 1 ***tt^B s 1 (D'T- 9 (D^m^kn^ 9 A 5> r^msHi- 

^tz^(ry^X^^ . 
[ 0 0 3 2 ] 

0 7 B a. S±1ti;^B S 1 <^:^ft<i-^ (ct'^ftMMS 1 cry^itit^) . El 7 C . ct^liMMS 
[ 0 0 3 3 ] 

HI 7 B ic^-t ^n\z. 9 A t \ I icfev^T . ^tt^B S 1 a. #tft^MS 2 -\<50 

T='- 5^ S 6 ^#«I^MS 1 lC]^<ti-^o ^i^MMSlli. ZcOt=- 5^ S 6 ^S-ft L . 3 tl 

-y 7 T ic — ff ^ff -So ^LT. HI 7 C ic^i" J; 7 ic. g ^ ^- 5^ S 5 ^ B 

c7> ^ 5 > ^ic o fc^.-^T. -y 7 7- ic ff 1^ ^ tlT -5, 5^ S 6 ^ @ i^<?5 5^ 

S 5 t #S L TMff -t ^ o 
[ 0 0 3 4 ] 



[ 0 0 3 5 ] 

[ 0 0 3 6 ] 
[ 0 0 3 7 ] 

z^mx^it. tt^'iiviHifeis f 1 3 f 1 6 ^o-^ 'j T)!?*. ^§ 7-'^ ^ 'j -F (mttm 

BS 1 ffl-^t^^^ -r) t^j:^. ^CT. ^©iMMS 1 li . zco^B ^ ^ ')t\z. * 
il!l^B S 1 t^^^mmUS 2 ^<?>^- 5^^ V -y r L. ^mi)^ ^^iMB S 1 ^- 

[ 0 0 3 8 ] 

0 9ii. ±ie<?^i^fi^^^3ai-^:^^m<?)ff^fiiic#^ ^SiMMS 1 (^s^ii^^ioo) 

± ^ /J^ ^ i- t3 -y ^ mX'3h^. 
[ 0 0 3 9 ] 

3<7)^i^M^g 1 0 0 (T^^mit. lilT<?^»lfF^ff 7 o 
[ 0 0 4 0 ] 

-F > 1 0 lit. ftn^ (s±i!i^ B s 1 ^fz it3$i]mMs 2 m<y^^<^^W]n) h-h<r)m 

mit^^'§:it\^ . ^Tz. nmh-h'^MA^it'^^mit-t ^ . T D D X -y ^ 1 0 2 li . TD 

D U<T) /y ^ ^ 5 > r i: fajafj LT . M ft ^ 3^ $ ft ^ t J] #x. ^ . -gfiR 

F 0 3 li . -F > ^ 1 0 1 ^/h L T-gft $ tifcMI'^fl^lc ^ ^ > ^ > h ^iopff^ 

^7:>M'!?l'Sft^II^]5fe L . K , O F D MSflgM 0 4 a . 

H <t-^lC]t^]li7 - 'j ( I F F T) ^ p)f ^ O F D MSft^tasi^m t . ^ ^ ^ 

[ 0 0 4 1 ] 

Mil^f?:5tilgl^ 1 0 5 a. ^ 'j T it^^n'lkm^ Jc -o T^^^i L ( 0 3 J: 8 

s @ )^^T<^ T^"- ^ i: ftllM^T </) ^ i: IC ^iii" ^ o @ M ^ ^ ^ ^ ^1. Sll 

\ 1 0 7 li. ffeM^T^o-T*- ^-^WM L . Z<7>Sili-T^- 5^ ^ -y 7 r 1 0 8 ic 

[ 0 0 4 2 ] 

-^'J . >y 7 T 1 1 5^ i?*^^ L/iii^lCCc?>^-5'^-^f:^?^-t-So 

[ 0 0 4 3 ] 

Mfi 57 ^ 5 > ^^-^L^gl^ 1 1 2 a. T D D /T ^ 5 > ^7^~tc^^1±T . 

gM(50-T*- ^'(jo^gft 5^ 5 > r^v^SL. ^ 3 > ricttfe o T >y 7 t l l l 

tlTv^ SMfS^- 5^ ^Sl^m L . ]^fSMIv^^V*Sg|5 1 1 3 IC m:^i--5o * f:: . M<S 5^ 
5 > rv^^gp 1 1 2 li. C<?> g ^coMft ^ 5 > r^^N' >y 7 T 1 0 8 icii^-t So 
[ 0 0 4 4 ] 

:^flMftfCv*^g|^ 1 1 3 tt. 3^fi ^ ^ 5 > "T'^l^n^ 1 1 2 tiJ ^ ^ tl ^ ft - '9 (Ty 
^ A y^m\z^-S\^X . Zcry^'- 5' 3^ ft ic ^ ^ ft ®C ( 7*^ 'j "F ) ^-?^/^-tS 
\z. UVm^f- \ M ft ic 'Sr -»t 7' ^ ^ -F t V* -t S o %fz. M ft 11 ft /^SM 1 

3l±. Klc|I|3iDJ:Df|II8^fflv^TmBHL/::=):7lC^t-^t-/^^ 'JTij'l^fc-tSit^lCli 
^ ^§-4^-/^^ -j-F)!j*i¥fti-S^fc=);^3ti'b<?>^§-^7'^^ "Ftc Mi" S 'It fill 

^ ^ ^ligM 1 4 ica^-t S o 5 tc. ^ftMIfti(>*,S§M 1 3 li. S^<^f$ 

1^-4- 7'^^ Tfc J; 7'^ ^ >; -FicK-tS'lf ^iJP^ ^ ^^^u^fi^^gn 1 5 icii 

^-t -5. o 

[ 0 0 4 5 ] 

^N* >y 7 T 1 0 8 . ft 57 ^ 5 > r v^^gM 1 2 ib- ffl^ ^ tl @ 1^ <^ ]K ft ^ 5 > r 
icSo'v^T. ^ tlT S flll^^T CO -T^- 5^ ^ffe^^-T^- 5^ ^ ^ ^1- ^iiglS 1 1 4 tc tii 



[ 0 0 4 6 1 

ftiiii^^- 9 ^ ^i^mm 1 1 4 ti. 1 1 3 t)-h^B ^ y'^ ^ ') T 

[ 0 0 4 7 ] 

-r ^ ^ ^ ^ 'j -r \zm-f ^mm^rn'm't ^ mm "f- ^ ^ >^ it^^'^j^\^ . m 
^ >i^mmi i e ic ^ -t ^ » 

[ 0 0 4 8] 

ftijffl^ ^ 1 1 6 a. iOP^ ^ ^'-^^u-ff -^icjt L Q P S K^<?5p)fS<50^limiI^ 

ML. miv^m^SgP 1 1 8 ic ttitl-t ^ o B S^^- 5^ ^ ^^^u^iig^ 1 1 7 a. S 
StltL^^B S 1 ^T<7)^- 5^ icjht L Q P S K^<?>m^<?>^ilima^]|&L . Mv^fC^SSM 1 
8 ic tii :^ -t § o 
[ 0 0 4 9 ] 

m'ik^^M.m 1 1 8 a. ftnii^^- 5^ ^ ^ ^{--'i^mm 114. ffeoffl^ ^'^^b-^i^gi^ 1 1 
hx'^m^nrz'^itit^-^nx . oFDMMffgM 1 9 ictttz-t^o 

[ 0 0 5 0 ] 

OF DMMffg^ 1 1 9 ti. Mfifi-^fc^a^ - 'j (F F T) V </) 0f 0 F DM 

mit'^m'km \^ . >i ^ ^ ^ t it^ nrz-< - ^< y \^ it^^u ^ . m ft r f 2 o ti 

W^it^-^. TDDx-^^y^l 0 2iDJ:^-r>T^-^l 0 l^<A^LTMf|-t-5o 
[ 0 0 5 1 ] 

IlliT § -5. J: 7 ic. 43 *l ^- 5^ ic g ligij T ^ # * -It T < o 
[ 0 0 5 2 ] 

HI 1 0 \t. ^%m<^wm\zi^i^mi'^mB s i (s±tii^M i 5 o) co^m-^^mm.^^^'t 

[ 0 0 5 3 ] 

[ 0 0 5 4 ] 

1 5 1 a. mm^r- 9\zqf sKm^mm^mmmm^m-t. mm 9 ^ ^> 

mm 1 5 2 a. T D D 7.^ A^_h ^ XT *) 9 ^ i y ^iz^t^-i±x . ^m^Mit 9 ^ ^ > 
r-^mm t . z CO 9 ^ ^ y V -7 T 1 5 3 icii^i-^o >v 7 T 1 5 3 li. 1 

5 1 ib-<?jtii^^ tifc^ii-ft-^^-^f^i^L. mm9 ^ ^y rmmW^ 1 5 2ij-'ba^^ti/c 

^mcomm9 ^ ^ y ^izm-o^^^x . ^ iix\^ ?>^m<t^^ o f Dummm i 5 4 ictti 

tl-t^o OFDM^ftgM5 4tt. ^i)lft^lc^ii7-';:x^t^^<7>Pff/^<:^0FDMMfl 
^taH ^ m L . V ^ ^ 'j T fb ^ ti - 7w^- > K ft ^ ^ t# ^ „ 3S ft R F §M 5 5 ti . c 

^ ^_ 7, K ft^ic T -y 7' :2 > h Vc?^0r/^<^M'!?i:^fi^ii^]5s L . mhnrzmmit 

TDDX^-y^l 56fcJ;D^^T>T^-:»-l 57^<#VLTMfi-t-5.. 
[ 0 0 5 5 ] 

SftRFgM 58 57is^UTDD:^^v^l 5 6 ^ALX^m 

^ tl/cMt*ff ¥lc r ^ > ^ > h ^<5O0f /^^Ml^^Sfi^II^SS L . 7. ^<y K fi^^ 

0 F DMSffgM 5 9 ti. x^^-> F fg^lC3|*^ii7 - 'J :x'^J^#<?^0f/^<:^O F 

D MSft ^11 ^ m L . ^ ^ ^ ^ 'j 1- fb ^ tl T -g, - 7. .s- > K ft ^ § 7^ ^ ^ 'j T 

ft ^ ^ # o §0 p ^ ^ ^Mi 11 giJ 1 6 0 . 3$nmM s 1 ^ mm ^ tifzum ^ ^ 'I 



3mmMs 2 t-h(^m^t iz^m-t^o ^- 9 ^ ^-'lumm 1 62-1 fcj: ^-162- 

[ 0 0 5 6 ] 

Z(n ^ \z . ^%M<^fi>M\z^ri\t. >i "F t-^ V ^' >■ 7-. ^ u\z is v^x . 43 li M S 1 li 

c;)^_ 9 ^^m^^n (*ti!lMB S 1 Sfcli^i^^MS 2) ic^-ff-t^o ztilCck'?. fUl 
[ 0 0 5 7 ] 

+(- T # +^ ^ 'j T ) *^-]^a-t s i?- S ^l^ij Df L . c </)^ S 'j -F ic 

[ 0 0 5 8] 

i; 7 ic LT ^^vn ziwz^'O. lil T <^ ^ ij* lf> <)6 *i ^ » 
[ 0 0 5 9 ] 

<r)x. m]^<T)=^-^\t. p^9t^^^>\^n\z^u~^ ^^^^^^-k^m-t ^ zhi)^x% ^ . ^-^ 

-0-0^. ^tt^B S 1 izti L ^— 9 -^Mit-t ^ Z t^U^X ^ Z tlz^ ^ o ZiT)^^-^ 

^t/^^mMLfz^^'^^^iz^i^ii^it-fx^h^. zcD^-^^iz'T- 9 mit^^-^^^^^x. 
'At Lxit. w$n mus 2 f^^f"- 9 mitmiz^mm^mL . ^ mm ^ mu t x h z ^ 
mmizt^L. ^- 9 ^mm-t ^ z t x.hri^ . tj-t^^m^. ^iiimus 2 it . fpmm 
^muLxt-^mit'kn^ <^x. 9mmf}^'^mx'3h^ z t ^Mmizmm-t ^ z t t^x 

L*-L. zco^fj'iiizisK-^xlt. ^m^'^U't^Mis ^u<:pmm<:r>muiz z</)^mm 

±ie<^j:-7ic. 4^«jfMSi*^\ ^<7)4^fi^^ff t/c^ic^<7>g^#fft;f MS 

2 izm^-f h ^ ^ \z-t tilt . WWimUS 2 lt^ni<^ ^'^ -y y ^^^^-f h Z h -^j: < . m^-^j: 
mji^\z^^'r-9^^itt^^mX'^'^rzZh^mM-f^zhh^x%^o ^Lt. 'r^T.-yv 

^^\Z^- 9mitt^f^Sfl Ltz^-^m^^ ^ Z tlZ J;: *) . 3(50*||^gM<50^--^lc3a^i- 

^3h*«T'#^o ^fz. f^mmMs Hz t -ox ^ . z<7)m9\^<^3mmMs 2 -^(T^m^-^^ 

itm Bs 1 -^<^^^- 9 mmnizmmizn ^ z t t^x b ^^x. m mmtii}^m^\zm-h^ -t -5 
zt^t£^^. ^^\z. ^mmus 1 t^mmmB s I izntrnm-t ^m^it. m\^'\i.t^f^m 
^ nxMit-t ^m^^^^^x . ^mmus 2 ^^m-f ^ z tt}^xB ^^x. z^m^^± 
t^com^it^ t-tmt . ^mmus 1 fo^^nnmus 2 izn L^\]m\zm^m^^mm-t ^'Z^ 
^ < § , 

[ 0 0 6 0 ] 

^fz. ^mm<^mmxit. ^mmus 1 )??^-sii!i;f b s 1 ^ (tmiift ^tf 0 tv^ sjt^^ 
miz t o xMm L fzt^. ztiizmm^ ii~r . wmmus 1 tmttmB s 1 tcomiz^ hiz 

[ 0 0 6 1 ] 

i}^m%c^ULx\^x ^ m^^o mx.it. m9\^<^^mmMS2<7)^-9^m'mmMs lis^u 



- 9 coMit 9 ^ ^ > ( T D D >- X -7^ A ic iD It ^ ± "9 0 M 5^ 5 > r ) c X^tilt 

. mmmB s 1 \z t ^xit. m9\^<^^mmMs 2 <7^^- 9 ij^ 2 ^<7^mmm^'km^x3]m 

mm^mm 9 a 5 > fiimtunxt. Stmif B S 1 oT^. ^®jMMS 2 5'<?>S 
[ 0 0 6 2 ] 

^ . c 3 T li . ^ >v =j u<T}m'^v\zi^m.'t ^Wf^ii^yis 2 f)^ h ^ - 9 ^^m.-^ 

-Sit^^^Jtc oTlfeB^ L/ci)». \i>v |*|^c-eg-tS ib«*tl!l^B S 1 -ft ^ S -5 

[ 0 0 6 3 ] 

t/c. HI 3 J; 13 8 f J T a . cl^liif -ft 'j -F ;b--M&i(l|tl±T3il5c L T 

^Jt^^l^iJlc i: o TmsH L/ci?*. +^ ^ "F ij-- # ai ^ ^| iC 65 ic ^ LTv^T 

[ 0 0 6 4 ] 

^tz. -^^M.(7yW^mx\t. •^%^-f^^')-r<7ymm.i)^'=f-9^m\z.^^Xt^\-^%^\z\t 
. ^©I^f MS 1 li45*i^ff ^'fev^Jt^^l^iJlc i: oTmBI^ Lfc^^\ )f M S 1 ti - g|5</) ^ 

- ^ ^ ^ ffi -t § 7 ic L T ^ „ M # B5 ic a . H ^'Mc -fe B -t § ;i M S 2 ti . S 
±1[llf B S 1 -x^ff-t^ ^ ic . 57cr)«l^^lcS-^'v^T^a6iS5tMGi^N- LT*D < 

* o /ZiSP&T-. gM<?>^- ^ ir^fitT^it^B S 1 text L^ft-r-So Ctllc 
J= . 4^ II - ^ -ft -f X § +>- 7' ^ ^ 'j 1- <7> # M J; § Jt ^ T ^ . fS^ HE fi <7) ^ 
^ -^SiK^ tiTSiltll^ BSllctl3||$ti-5.3i:i:'5:§„ J^oT. S±l!lll B S 1 ic 
fcv^Tli. ^ </)|S)5a.WA^ oift i: LT a.W-C*<^o#>§ ( ffl -ft B5 fi^ 3^-^ ^ ) 

^^J^ fil ff -t ^ 3 i: § § o 
[ 0 0 6 5 ] 

(^m^Mm2 ) 

mm^w^.nB i t^. ^^^hh^of dm-tdd^ x^Aiciiffl-t^it^^fjiciroTm 

B|?Lfc*^\ mm(^r^m2X'lt. ^^EBH^ O F DM-F D D (Orthogonal Frequency Divis 
ion Multiplex - Frequency Division Duplex) i-^-^^UlzM^'t^Malz-oi^XM^^'t 

•g. o mm^mm 1 T^j^ L T D D A ^ A T ti . ± *) mm t r t xm c m isic^^ 

m^^'Z^^ij''^j:i)-^rzo Lt-L. ^mu<^mmxmm^ D D uxit . ±^mm 
tr *) \^mtxi$.mm'<ik^^i)m^j: ^fzib. ^mm<^mfMi)^. mm^r^mi t±B <m^j: 
^ z tiz^^^. ^mm<^^fMiz-z>K^x it'^u tumizmm^ ^ . 

[ 0 0 6 6 ] 

m 1 1 Afc J: um 1 1 B a. ci^ii/^ms i ^^-ct^^fj^fii^Ms 2 ^<7)4^«^ff 7 m 

^<f)mti^Mm-t^rzdb<r)mx3h^. =5:*=. J©/^ L T ^ ;t^-MtJ 121 1 iBjtlT. -fe A 1 
[ 0 0 6 7 ] 

ci^iii^Ms 1 a. ^m^n^ius 2 t-h<r> h") mmmm'ikmzisn ^mitif^s 2 ^ff 

^^LTfeS. @;^<^S±t^BSl^i^^~-5'Mff<^57-f5>^^'tc. ^ ^ ^ ^) T hti: 
o T ^ -/^ ^ T IC cl^liftfli^M S 2 '^^0 7='- 5^ S 2 ^ -7 >y t"> ri" ^ Z i: ic J: 
. g^co^- 9 S 1 t 4^,^-7=^- 5^ S 2 i: ^^fi LTMfti-'So . 4^ IK M M S 1 



^\zit. 4^^^^ ^ > 42 J^ L . z(7>^m^- 9 s 2^mm't^o 

[ 0 0 6 8 ] 

[ 0 0 6 9 ] 

4^ 'C^M f 1 3 f 1 6 <7> -H- 7- ^ ^ 'j T . 43 fi M s 1 hmmm b s 1 -^<^mit 
. -t^^i^%. ^m^- 9 ^mmicmm^ii^^^^ ^ ') Tx^^") . 4^ c^mi f 1 f 1 
2<^^^^^')Tit. ^B^^^^ ') TX'^h^. ^ zx'. ^mmus lit. ^B^^^^ 

') T (4"ll^Mv^m f 1 - f 1 2 ) lc4'«fi?cfIMMS 2 i)- h^it L Tzii^ S 2 ^ v >y > r 
L. SttMB S 1 -^^HS^ft-t-Sc 
[ 0 0 7 0 ] 

4- . 43 fi ^ - ^ ^ -y > r $ ti ^ +^ 7'' ^ ^ 'j [i . ^ ^ ') 'TXSyfiit^^'f 
fi<r)^ ^ ^ '} -FX^ ^ < . mx.lt. '^B ^ y"^ ^ -r t LXjMWtLrzmWL^^-^ ^ ') 

T mux "B ^ m a \z It . ^ ix h <^ -i' ^ ^ T \z ^ - 9 ^ ^ V \i y ^'-f ^ . ^tz. 

[ 0 0 7 1 ] 

^ . mi 1 . 1 2 T ii . ± ^) 41 1« Jt ^ ^ #J ic i: o T s^i BH L ;!?-\ T '0 ^m^M^^ 

mn^^m:fj'(t:iz ^ ^m-t i> z t i}'x B ^ o zmz-oK^xit. mU'^mmixmzmm 
Lx\^ ^<^x . z zxitmm^'&^i^-t ^ o 

[ 0 0 7 2 ] 

m 1 3 a. ±m^mi'?'kmM't ^^m-m<^mm\z^^^^mmmm.2 o o <^^^^^mi^^ 

^•ffmvi^mxS^^o 'SriD. c ^^Kl^^g 2 0 0 a. ^m<7>ff^flg 1 tc^K L /c^SjM^ 
glOO (III9#M) ^: |B]«<7>^ii3^^1r tTv^5<?>T. S1sfl5[c[B]-<?>©jflJ^-t§if 

[ 0 0 7 3 ] 

z<7^^mmnm.2 o o <7>jffi!g(<?> i-oxt. rn'm^^itmrnizm^. mm^x^r- 9x^^ 
^m^- 9 ^^it~t {m^\t. h^o^mmm'&WL^itKY %i2 o 2 . ofdms^i 

gM 0 4-2. IHife^^^ilgP 1 05-2) ~km^X\^^ ZhX^^. 
[ 0 0 7 4 ] 

i-^(T. M'%i]mmm.2 0 0 <?>§gp<7>^igicov^TmBH-t^o 

[ 0 0 7 5 ] 

T "0 Hmmm'^WL^itKY ^2 0 1 a. 1 0 1 ^-/h-LTSft^ tl^^tt^B s 

m\^WL<r)mA^it^\z^-^n^^- 9 \t. ^m'9^x<^m'^)^it<r)^- 9 (^m^tikm^X'^ 

[ 0 0 7 6 ] 

± lH],mfflillv^iCSff R F 2 02 ti. T>T^-^10 1 ^/hLT-gfi^ tl^ftll/^ ( 15IJ ;c 

ij. MS 2^) 9m<r)m^. -tt^ify^. }:.^^mmm'^^<7y^w^it^\zn 

_h "9 [Hii*fflMiii^i(<?^Mi?ifi¥ic# ^ ti ^ ^ a . mil. I 2x^Lrz^ ^ \z . ^mh- 

<7) S B S 1 55 T <7) ± 45 <7> c^a 11 - ^ Jf ^ 1; ti id: . <^ ii . g 1^ -b 
H^'Mc -5 cl^m^cfK;^-^'^ o T . ^mmit)-h n Wi^X \zmit ^ fix % tzT ^ 45,«(?5 45|i^ 

- ^ T' § Jt ^ t ^ o r 4^ II tc o T . ^ h\zm-m\zWLm-t ^ . 

[ 0 0 7 7 ] 

OF DMSftSM 0 4 a. T ^ lHl*lfflMli^^lcWi--S ^<^. _h ^ 0,^^ Ml'fe^ ic Wi" 
tcOT'2oi^fc-t^ (1 04-1. 1 04-2)o ^/c. 1 0 5 t . T "9 0 



10 5-2)= 
[ 0 0 7 8 ] 

^m^^- 9 ^'iWmm 1 0 6 li. OF DMSflg^ 1 0 4-1 ^fzltOF DMS-fi 

9 ^ ^ ^-^ >i mmm i o z a . of Du^mm i o 4 - i ^rzitoF DM^mm i o 

[ 0 0 7 9 ] 

_h 0 Mmmm'^mmmRF m2 i i it. of oM^ftg^ i i 9=b-^ffiti$ti^-^ 

MIVl^^<7).%lifi-^^-F> ^+ 1 0 1 tT]^ff-t§o ± ^ [£lf>immivl^i(<7)M*I 

fi-^lc # ^ tl § 5^ li . a ;^<7)Sitl^ B S 1 ^<?>ia^Triifi<^ -T^- 9coM aij3htilt. R 
^ li ^ . ± ^ 4^ 11 J; Df T ^ ^ m<^ ^ m^' - 9 <r) M a ^ 3h . 
[ 0 0 8 0 1 

EI 1 4 a. ^mm.<^mmiz<^.^mm>- ^-^^ Aicfcit-5#Mfem^t^<?5f$ffl^vs% s iry? 

^ HI ^ o 
[ 0 0 8 1 ] 

t-f . Hi 1 1 . 12 xnizMm Lfc. ± ^m<^m^iz'DK^xMm-t ^ o 

[ 0 0 8 2 ] 

m tmm\z ±*) \^m'km^'^xnt^ti^ . ^tz. ^mmwis i t-^mmmBs i-^<7yMit c 
m^s2) It. zti^mnmmt\5]niz±*)\^m'km^'^xm^ti:h. ^-^x. mm^ti^ 

[ 0 0 8 3 ] 
[ 0 0 8 4 ] 

T ^ 43fi<?>it^. s±i!i)iB s 1 tpmrnus 1 (fi-^s 6 ) a. asaft i: 

mmmus 2-^<^mm (-rt^se) a. a^iifi . i^mmm^j^m^m^-^xn 

[ 0 0 8 5 ] 

%^ji\^o L L . ^mm<^mmiz^^.^3$nf^mm.2 0 0 it. m 1 3 t j: 7 _h 
iHi*ifflmiv^^icWi--5S'ftif-i^ (_h ^ Mmmm'^^^mRF m2 0 2 -^Miv^fc^«igi5 1 0 
5-2) ^mx.x\^ ?>rzdb. ik<^3mmnw.i}-h<7)m^t^- 9^^m-t^ z tij^x^ 
-ttchib . ^mmus 1 is ^u^mmnmu s 2 t^niz 3mm mm. 2 0 0 c^ymf^^^ tx 
^^^t-tfiit. ^mmus 1 i^mmm'^k^^m^-^xmrn^ firz^m"^- 9 ^ . ^ 
mikmmMs 2 it. ± \^ mm m '^k^iz -t ^^m^<miz j= o TSfi-t § c t io^xb 
cboT. m\ Mz^.-tm"^ . m'mm.m<^r ^mit. i.^) \^mmm)&w^m^^xnt) 

ti -g) o 

[ 0 0 8 6 ] 

^-fc. mm^- 9 fj^mmB s 1 ^x cD^a)X3h^ i}-. ^tzitt^^mi^nm^ 

[ 0 0 8 7 ] 

Z<7>J:-7lC. 2|5;^]5g<?5f^«JtC J; t^^^ . ^ * -V 7° >^ 7x A IC T . 4^ 11 ^ M S 1 ti 

. ft!i;^ ( H5'f<^1^l^j/^MS 2 * ^cliSttMB S 1 ) 4^ ^ ^ Si i" ^ t"- 5^ ^ 'gft L . 



co^-- 9 ^^m'^<^m (Siin^^B s 1 ^TzitmimiMs 2 ) izma-t c tiic j; '9 . ft!i 

[ 0 0 8 8 ] 

\z^-tm T-^fe^o OF DM^^fta^ 1 1 9 - 2 is ^ur *) Mi^^Mfl R F §^212 

\^mmm)!km<^Mmm^izit^m^x<7)^- 9 nwu Ltc\^rzib. m^^'^^m.m 105- 
ic ^ -t § o 

[ 0 0 8 9 ] 

tfc. 45ii/iMs 1 a. 'f'- 9 <7)^m^mnLrzm^. ^ ^^^m9\~<^3mmMs 2 \z 

[ 0 0 9 0 ] 

t/c. ^^m^mnBxit. ^mmus 1 io^itmB s 1 t^mmm^n ^x\^ ^m^^ 
miz t o xMm Lfzt^. zfi\zm&^ ti-f . ^mmus 1 tmmmB s 1 i: ^ ic ^ <b tc 

[ 0 0 9 1 ] 
[ 0 0 9 2 ] 

^^m-t ^m^^miz t ^xmm Ltzt^. yfm^:^ -riziim.-t^3tf]fwit-^<D^- 9^ 

[ 0 0 9 3 ] 
[ 0 0 9 4 ] 

^mmzi^<^3mmmm.is ^umm^m^w.it. ±m^mm<^mPMizm&^ n-t . m ^ 
L X mm-f ^ z 1 mx 3r> ^ . mx.it. ^mm<^mmii. m^m.^^i^'i±xmm-t 
^ z 1 dT pjg -e ^ -g, „ 

[ 0 0 9 5 ] 

5^35. ±$i^mm<^mmxit. ^mm^rzit^mmnmtLxm^m$^m<^3$fimmm. 

^miz t -oXMmLfzt}^. m<^mm^^mm.X^^< . m^lt. FDA (Personal Digit 
al Assistant) . J-hFC^X^^^^. 
[ 0 0 9 6 ] 

^fz. zzxit. ^¥tm^''- \' ^-rxmf^-t ^m^^Miz t -yXMmtrzt)^. ^ie 
mit V y h ^ :^TxmM't ^ z t ^Tismx^^ . mx.it. ^mn\zi^<^mit^B:f5'}i(^'r 

\^xmmmm^mz J: ^xm^n^ z tiz ^ ^ . :^mn<^^mmmm.. mm^^mmt 

[ 0 0 9 7 ] 

^fz. ±$i^mm^mnB^Mm\zm^^rz^mmy'^'y^it. mmm\zitmm\Bi^xs^^ 

LS \ t LXmM^n^. Z tl ^ ttfiSU tc 1 ^ -y 7"ft:^ tlT v^T ^^v^ L . -m^fzli^ 
T ^ # J; 7 tc 1 ^ -V 7' f[: ^ tl T T t ^ 
[ 0 0 9 8 ] 

^/i:. Z ZXltL S \ t Lfzi}^. m^tS^O^^vMC J;oT. IC. ^X^Z^LSI. X- 



[ 0 0 9 9 ] 

T-^^LT^^v^o L S I Mii^ic. A-fbf -5 C t ij^^mtcF PGA (Field Pr 

ograramabl e Gate Array) LS I 1*1 g|5 <?> 0 -b }i ^ ^ L < It^^-^nMfi^^ 
<) ^ y y i ^ ^ ^ Ji ' 7° a -b -y -^t ^ ffl L T t ^ 
[0100] 

[0101] 

[affiioffi^^rma;?] 
[0102] 

[mi] ^ 'I cDm9\-iz -ttLU-t ^3W]^ t^itm t com \°\w^<^M'(t'k . -b^n*i<7> 
^ ®i M * « ^ -t -s ^ ^ m -t ^ a6 <7) m 

[0 2] m 2 AliT D D ^ ^) aift/T ^ iiffcT) ^ ^ 5 > r^^F-tm. 13 2 

[03] ct^lilf ^Mft ^ ^ 'j T<^f$ffl;t^-i5i</)-^J^5j^-t 0 

^ma^mm't^rzdb<r)m 

[07] 07A a TDD^X-^A</)±^)ii ft /T^ii ft <7)5^-f 5 ^^T-^^^-^gl^ |I17 

[0 8 ] ^mm<^Mm^ -y^^ ^ 'i -r <^ i$.m^iku<^ - m ^ ^-t m 

[0 9 ] mmcomm i iz^^:s>m'mmmm.co±^^j:m!^^^'t-^^ v ^ 0 

[0 1 0 1 mm<^mm 1 icYi^^*ttM^g<7>±^>&if fi^^^-t-:^^ v ^ 0 

[012] ^mm<^mm^ ^ v -F^f$ffl't^-;!ic?^-fj^^K-t0 
[013] mm^r^PM 2 icfi^^ i^t^/^^g^^^'Sriiii^^^i^-t 7-n -y ^ 0 
[014] mm^mnB2 izi^i^mmiy x^AiciDtt^^iiftic^tsX^fSffl^vs^ 1 1 

[0 1 5 1 mu<^f^m2 \zi^^i^m^'^u<^ ';3i->' 3>^^^-/a>v ^^0 
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